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Endovascular treatment of stenoses in a pediatric
patient with incomplete aortic duplication,
mesenteric ischemia, and renovascular
hypertension
Harry Ma, MD, PhD,a Abdullah Kandil, BA,a Omar P. Haqqani, MD,a Steven P. Maloney, MD,a
Neil Halin, DO,b and Mark D. Iafrati, MD,a Boston, Mass
Variations in abdominal aortic anatomy may have significant implications in various surgical procedures. We report here
a pediatric patient with symptoms of chronic mesenteric ischemia, labile hypertension, and lower extremity claudication.
Angiography revealed a partially duplicated aorta with the anterior aorta containing the splanchnic and renal arteries and
the posterior segment perfusing the lower extremities. She was successfully treated with balloon angioplasty of two focal
stenoses and is normotensive without abdominal symptoms at 1-year follow-up. To our knowledge, this is the first report
of a successful endovascular intervention in a partially duplicated aorta. ( J Vasc Surg 2013;57:214-7.)
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mVariations in the celiac trunk, common hepatic artery,
and renal arteries are well described.1-5 However, true
duplication of the abdominal aorta is exceedingly rare and,
to our knowledge, incomplete duplications are equally rare.
Anatomic variations in visceral and lower extremity circu-
lation may be a predisposing factor to the development of
symptoms such as chronic mesenteric ischemia and lower
extremity claudication. The incidence of mesenteric isch-
emia associated with abdominal aortic coarctation or hyp-
oplasia has been reported as 22%.6 Patients with this con-
genital abnormality of the abdominal aorta also have an
18% incidence of renal artery stenosis, thus, the presenta-
tion of a mesenteric ischemia or hypertension in the pedi-
atric population warrants investigation.7
There is mounting evidence form recent case series
demonstrating that percutaneous transluminal angioplasty
(PTA) can be used safely and effectively to treat symptom-
atic congenital aortic coarctations and renovascular hyper-
tension in children.7-14 Rao and colleagues successfully
treated 67 infants and children with aortic coarctation with
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214TA alone, but restenosis occurred in 25% of the patients
ith a mean follow-up of 14 months.11 More recently, a
ulticentered observational study compared open surgery,
ngioplasty alone, and angioplasty with stent placement
nd found that open surgery and stent treatment of aortic
oarctation achieved superior early hemodynamic results
ompared with PTA alone with reduction to less than a
0-mmHg gradient from upper to lower extremity in 89%,
5%, and 35% of patients. On the other hand, reinterven-
ions were significantly less likely after surgery (6%) and
TA (10%) than after stenting (20%).8
ASE REPORT
A 13-year-old female with no significant past medical history
resented with a 1-month history of labile hypertension and a
ariety of symptoms that included epigastric pain following meals
hat begins about 20 minutes after eating and lasts about an hour.
n addition, she noticed that her legs felt heavy and fatigued after
trenuous activity. On examination, the patient was hypertensive
ith blood pressure of 140/90 mm Hg. Her abdomen was soft,
ontender, and an abdominal bruit was auscultated just below the
iphoid process. Her femoral pulses were palpable, but diminished
nd pedal pulses were absent. Due to her labile blood pressure,
olicky abdominal pain, and bilateral lower extremity claudication
ith strenuous exercise, her pediatrician performed an abdominal
ltrasound, which demonstrated a small right kidney and what
ppeared to be a long segment of coarctation of her abdominal
orta. Subsequently, she had an abdominal magnetic resonance
ngiography, which demonstrated an aorta that bifurcated into
nterior and posterior branches shortly after entering the abdo-
en. The anterior branch supplied the celiac axis, bilateral renal
rteries, and superior mesenteric artery. The posterior branch
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Volume 57, Number 1 Ma et al 215supplied multiple lumbar arteries and bifurcated into the common
iliac vessels to supply the lower extremities (Fig 1).
An abdominal aortogram further delineated her anatomy and
confirmed the focal stenoses of the proximal segment of her
anterior aorta and left renal artery, which were associated with
elevated pressure gradients of 28 mm Hg and 10 mm Hg, respec-
tively. The posterior aorta was atretic and measured only 6.4 mm
proximally tapering down to 5.7 mm at the iliac bifurcation.
Caudal to the iliac bifurcation the runoff was normal. She was
treated with low pressure, prolonged inflation, 5-mm balloon
angioplasty of both her visceral aortic trunk and her left renal artery
with complete resolution of her stenoses (Fig 2).
The patient’s abdominal symptoms fully resolved, and her
hypertension had improved by her 1-month follow-up. She con-
tinued to have mild claudication with strenuous exercise, which
limited her to 30 minutes of varsity field hockey play. Pulse volume
recordings and ankle-brachial indexes did not demonstrate any
significant residual hemodynamic impact from the congenital ste-
nosis, as they were normal at rest (L  1.04, R  .98) and after
Fig 1. Magnetic resonance angiography demonstrating the ab-
dominal aorta bifurcating into anterior and posterior branches.
The anterior branch supplies the celiac axis, bilateral renal arteries,
and terminates as the superior mesenteric artery. The posterior
branch supplies multiple lumbar arteries and terminates at the
bifurcation. Note the stenosis at the left renal artery and the
proximal segment of the anterior branch.exercise stress (L  0.98, R  1.05). At 1-year follow up, her lppetite is excellent, without any evidence of mesenteric ischemia,
he is normotensive off medications, and continues with mild/
table claudication. A follow-up computed tomography angio-
ram demonstrated a patent anterior aorta without recurrent ste-
osis. Her posterior aorta remains stable with no focal stenosis,
therosclerotic disease, or change in diameter (Fig 3).
ISCUSSION
Aortic duplications, complete or incomplete, are ex-
remely rare. The abdominal aorta develops from the fusion of
wo the primordial dorsal aortas during the fourth and seventh
eeks of gestation. The ventral segmental arteries fuse and
egress to form the splanchnic arteries. Alterations in this
rocess are postulated to result in the anatomic variations
ound within the abdominal aorta.15 It has been speculated
hat this process may contribute to the development of con-
omitant narrowing of the aorta, renal, and splanchnic arter-
es, as many of these developmental lesions are discovered
uring the workup for renovascular hypertension.
Renovascular hypertension in the pediatric population
an be treated with either open surgery or by endovascular
ethods, although the efficacy is dependent on the under-
ig 2. Completion digital subtraction angiogram after balloon
ngioplasty of the proximal portion of the anterior aorta and the
eft renal artery demonstrating complete resolution of the stenoses.
he posterior aorta is hypoplastic and was not treated.ying pathology, and there are limited data for long-term
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cess rates reported for PTA are high ranging from 75% to
100%. However, the long-term effectiveness in controlling
blood pressure ranges from 25% to 50%.7,10,12,13,16
Huang et al9 reported on their experience in surgical treat-
ment of renovascular hypertension using a variety of con-
duits; saphenous vein, Dacron, hypogastric artery, as well as
concomitant aortic reconstruction in the aorta (28% of the
cases). Overall, this resulted in 1-year primary patency rates
of 86%with a 17%morbidity rate and a longer length of stay
compared with the small group of patients treated with
PTA.9 Traditionally, chronic mesenteric ischemia has been
Fig 3. Computed tomography angiogram at 1-year follow-up
demonstrating continued patency of both anterior and posterior
branches of the aorta.treated with open surgical approaches in the pediatric pop-lation.17 There are few reports describing the use of
ngioplasty to treat chronic mesenteric ischemia in chil-
ren, however, it has been done with some success.18 We
eport the successful treatment of mesenteric ischemia and
enal artery hypertension associated with an aortic congen-
tal malformation with segmental stenoses, which has re-
ained patent at 1-year follow-up.
While the focal stenosis of the anterior aorta responded
ell to angioplasty, the posterior aorta was hypoplastic but
as not been treated. At 1 year, her claudication remains
table with no progression of symptoms or occlusive dis-
ase. While aggressive open or endovascular therapies such
s bypass, sequential graded angioplasty, or stent graft
lacement could have yielded enhanced arterial inflow to
he extremities, the natural history of claudication suggests
hat she may develop collateral inflow with continued de-
and, and in the absence of cardiovascular risk factors,
here is little likelihood of progression. Given her relatively
obust performance status at baseline, additional interven-
ion was not undertaken. Currently, the patient continues
o be followed by her nephrologist to monitor her blood
ressure and renal function.
When evaluating atypical symptoms in pediatric pa-
ients, physical examination findings such as diminished
emoral pulses and abdominal bruits, as demonstrated in
his case, may alert the clinician to the possibility of devel-
pmental pathology in the aorta. The identification of
tenotic lesions with anomalous aortic development may
rovide an opportunity to correct focal lesions using endo-
ascular techniques. This case report demonstrates excel-
ent results at 1-year follow-up, but long-term durability of
his technique remains to be determined.
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